The perception and production of facial expressions have traditionally been used to infer hemispheric specialization for emotions in both human and nonhuman primates. The authors examined orofacial asymmetries in Olive baboons using 2 methodologies. First, objective measures were used to assess hemimouth length and area for screeching and eyebrow-raising. Right-hemisphere specialization was found only for screeching. Second, subjective measures were acquired via a human judgment of the emotional intensity of baboons' chimeric faces for the 2 previous emotional behaviors plus a neutral expression. They also addressed the question of hemispheric lateralization for emotions in human judges by using a chimeric task with human faces. The left-composite chimeric faces of baboons and the human chimeric faces were judged to be emotionally stronger than the right ones for the emotional behaviors, and no preference was found for the neutral non emotional category. Human participants, especially those who displayed a left-hemisphere specialization for processing emotions, demonstrated higher ability to distinguish the most emotionally communicative signals in baboons' facial expressions than righthemispheric dominant participants. These results are discussed within the theoretical framework of the human and the nonhuman primate literature on hemispheric specialization for perception and production of facial expressions of emotions.
In the primate order, facial expressions and vocal productions are the primary means of communicating emotions. The recent finding that humans and chimpanzees share an almost identical facial musculature (Burrows, Waller, Parr, & Bonar, 2006) points to an evolutionary continuity in facial mimetics. Such data raise the interest to examine orofacial asymmetries during vocal and facial productions in nonhuman primates to understand the phylogenetic roots of hemispheric implication for emotional processing in human beings. To understand the neurological basis of emotions, facial movements have been widely investigated in relation to brain asymmetries, in terms of both the production and the perception of emotions (for a review, see Borod, 1993; Borod, Haywood, & Koff, 1997) . Graves and Landis (1990) reported that during speech, the right-side of the mouth (i.e., left-hemisphere dominance) opens wider or moves first, whereas during smiling, the right-hemisphere is more implicated. The measurement of mouth movements appears to be a suitable index for inferring cerebral lateralization, particularly because each side of the lower part of the face is supposedly more innervated by the contralateral hemisphere than by the ipsilateral one (Rinn, 1984) . However, there is not a consensus on conceptual models of cerebral specialization for emotional facial and vocal expressions. One theory, called the right dominance theory, states that the right-hemisphere controls the processing of both the perception and the expression of all emotions whatever their valence, be it positive or negative (for reviews, see Borod, Haywood, & Koff, 1997; Gainotti, 2012) . A second theory, named the valence theory, argues that hemispheric control depends on the nature of the emotion (e.g., Davidson, Saron, Senulis, Ekman, and Friesen, 1990) . Negative/withdrawal emotions are said to be controlled by the right-hemisphere and positive/approach emotions by the left-hemisphere. Recently, Harmon-Jones (2004) elaborated a new conceptual theory named the motivational-directional model and proposed to separate the positive/negative emotions and retain exclusively the dimensions of approach/withdrawal to define the frontal asymmetry of emotions. Indeed, a growing body of evidence demonstrated that the processing of negative emotions such as anger can be associated with approach-motivational tendencies and controlled by the left-hemisphere (for a review, see Harmon-Jones, Gable, & Peterson, 2010) .
Although it has long been commonly accepted that animals and humans share some basic emotions (Darwin, 1872 (Darwin, /1998 , the study of hemispheric specialization for emotions in nonhuman primates is recent, compared to human studies (Hiscock & Kinsbourne, 1995) . Few studies have been made on orofacial asymmetries to assess hemispheric lateralization for emotions in nonhuman primates and there are discrepancies among their results. Researches in macaques (Hauser, 1993; Hauser & Akre, 2001) , in baboons (Wallez & Vauclair, 2011) and in chimpanzees Hopkins, 2002a, 2002b ) reported a right hemispheric specialization for different facial and vocal productions whatever their emotional valence. This pattern of hemispheric lateralization was also found in infant macaques and baboons . However, Hook-Costigan and Rogers (1998) studied marmosets and found a difference of hemispheric specialization for facial and vocal production according to their emotional valence. Furthermore, two studies reported a different hemispheric involvement according to the type of the vocalization in chimpanzees (Losin, Freeman, Russel, Meguerditchian & Hopkins, 2008; . Namely, the authors noticed a left hemispheric specialization for attention-getting sounds (i.e., voluntary produced vocalizations, for details, see Leavens, Hostetter, Wesley, & Hopkins, 2004 ) and a right hemisphere lateralization for species-typical vocalizations.
Some studies exploring hemispheric specialization for emotions in nonhuman primates have used a subjective method for measuring orofacial asymmetries (Fernández-Carriba et al., 2002a , 2002b , 2004 Hauser, 1993) . These subjective measures take the form of human judgments of the intensity of each half of the monkey face during the display of an emotional expression. The judgment of chimeric faces is a suitable index used in human studies on the perception of facial asymmetries (e.g., Bourne, 2008) . The traditional procedure consists in splitting full faces into two halves and then pairing each hemiface with its mirror-reversed image (e.g., Levy, Heller, Banich, & Burton, 1983) , resulting in two composite faces: a left-left composite (LL) and a right-right composite (RR). The participants were asked to indicate which composite appeared to express the most intense emotion. A LL composite choice indicated a right hemispheric specialization for emotion processing; by contrast, a RR composite choice indicated a left one. Hauser (1993) was the first author to use human judgment of chimeric pairs in three macaques and noticed a LL composite preference choice (i.e., right hemisphere) of the participants. Fernández-Carriba and colleagues (2002a , 2002b , 2004 performed three successive studies using chimeras of emotional chimpanzees' faces with two groups of participants. The first category of participants were unfamiliar with chimpanzees' behaviors (Fernández-Carriba et al., 2002a , 2002b and the second category of participants had spent at least 12 months studying or taking care of chimpanzees (Fernández-Carriba et al., 2002b , 2004 . Results revealed that both categories of participants deemed that the LL composite was more emotionally intense than the RR composite for play, silent bared-teeth, and for a neutral category. In humans, the left hemiside face is considered more emotionally expressive than the right-side for neutral faces (e.g., Mandal, Asthana, Madan & Pandey, 1992; Yecker et al., 1999) . colleagues (2002b, 2004) concluded not only that the right-hemisphere is more involved than the left in the production of emotional facial expressions in chimpanzees, but also that humans are naturally skilled at processing chimpanzees' faces. However, as the authors pointed out, clear homologous counterparts have been described between the repertoire of chimpanzees and humans (Chevalier-Skolnikoff, 1973; Preuschoft, 2000) and this homology could have facilitated the choice of the most communicative facial expressions, namely the most emotionally intense composites. The study of a species, for example, the baboon, with a facial repertoire sharing fewer features with humans than chimpanzees can offer an additional contribution to the manner human participants can process orofacial asymmetries of nonhuman primates.
The aim of the present study was to address the issue of brain lateralization for emotions in olive baboons by examining facial asymmetries during emotional vocal and facial productions by using subjective measures. This methodology has never been used before with this species. Because of the morphological and emotional discrepancies in facial expressions between humans and baboons, we decided to compare these subjective measures relying on human judgment with the results of a previous study of baboons (see below, Experiment 1) in which we used objective measures (Wallez & Vauclair, 2011) . First, we wanted to test the ability of our human observers to process facial asymmetries in baboons' faces. Second, in the light of our previous findings, we wanted to verify if a consistency existed in the results between the two studies and by extension between the two methodologies (see below, Experiment 2). Finally, if our participants demonstrated some abilities to process baboons' faces, we predicted that they would display a left hemifacial preference, and hence a right cerebral hemispheric involvement consistent with the major theories arguing that negative emotions are controlled by this hemisphere (e.g., Borod et al., 1997; Davidson, Saron, Senulis, Ekman, & Friesen, 2004; Adolphs, Jansari, & Tranel, 2001 ).
Experiment 1: Objective Measures

Method
The study was performed with a sample of 69 captive olive baboons between May, 2009 and January 2010 (Wallez & Vauclair, 2011) . For the purpose of the present study, we focused on screeching and eyebrow-raising (39 and 27 individuals, respectively, for these emotional categories with 12 individuals which appear in the two categories), characterized as two negative/agonistic behaviors (Estes, 1991; see Wallez & Vauclair, 2011 , for details about the other behaviors studied). Screeching is characterized by high-pitched scream calls, accompanied by a fear grimace, emitted by a subordinate during an attack by a dominant individual. Eyebrow-raising is a threat made by a dominant individual with a direct gaze toward a subordinate, either to prevent an attack or in the midst of one. The first part of the study consisted of videotaping each of the behaviors during natural interactions. Still pictures of emotional facial expressions were then extracted. The selection of still faces for the assessment was based on two criteria: the facial and vocal expression had to be at the peak of its emotional intensity (i.e., mouth opens the widest) and had to be directed straight at the camera. To measure orofacial asymmetries, we applied the procedure designed by Hook-Costigan and Rogers This document is copyrighted by the American Psychological Association or one of its allied publishers.
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(1998). A line was drawn between the inner corners of the eyes and compared with the horizontal lines of a fixed grid in order to rotate the face into a vertical position using Adobe Photoshop CS2 (Adobe Systems Incorporated, San Jose, CA). A perfectly perpendicular line was then drawn through the midpoint of the first line to divide the face into two halves. The next stage was to physically measure the asymmetry of the baboons' faces. We took area (outline) and length (distance from the outer corner) measurements of each hemimouth. For eyebrow-raising, only area measures were assessed. Finally, we calculated a Facial Action Indice (FAI: Hook-Costigan & Rogers, 1998) for these area and length measures to obtain the direction of the orofacial asymmetry for each individual in each category. The FAI was based on the formula 
Results
The mean area and length FAIs (see Table 1 ) indicated a strong leftward bias (i.e., right-hemisphere) for screeching. No significant asymmetry was observed for eyebrow-raising (see Table 1 for area FAI results). An analysis of variance (ANOVA) with the absolute FAI values (ABS.FAIs) as the dependent variable and behaviors as the factor indicated an effect of emotional category on the strength of lateralization, R 2 ϭ .15, F(1, 64) ϭ 11.31, p Ͻ .001, 2 ϭ 0.15, 95% CI (0.08, 0.13). More specifically, screeching was the behavior that had the strongest effect on lateralization (M ϭ 0.14, 95% CI [0.09, 0, 18] , N ϭ 39), in contrast to eyebrow-raising, which had the weakest effect (M ϭ 0.05, 95% CI [0.03, 0.08], N ϭ 27). No gender or age effects were found for screeching and eyebrowraising (see Wallez & Vauclair, 2011 , for further details).
Experiment 2: Subjective Measures
Method
Participants. The human judgment test was performed by 52 undergraduate students from Aix-Marseille University. The sample was composed of 32 women and 20 men with a mean age of 19.73 years. We made sure that the participants had no prior experience with baboons and had never studied the behavior of nonhuman primates. We also verified that the participants had no expertise related to hemispheric specialization for emotions. In addition, they were not informed about the hypotheses tested in the study.
Stimuli. Participants were shown three baboon chimeric faces expressing two negative emotional expressions and a neutral nonemotional expression. They were also tested with a human chimeric face task. The two negative emotions for the baboons concerned screeching and eyebrow-raising. The subset of images we used was drawn from the "objective measures" experiment (see Experiment 1 above). We randomly selected 10 baboon individuals per category and one image per individual in the sample (each image therefore appeared only once within a given category). The sample for eyebrow-raising comprised nine adult baboons over 5 years of age (8 females and 1 male, mean age ϭ 11.7) and one adolescent male under 5 years of age. For screeching, four of the 10 individuals were adults (3 females and 1 male) and six were adolescents (5 females and 1 male). The mean age of the sample was 4.5 years. Seven adults were selected for the neutral nonemotional expression (4 females and 3 males) and three adolescents (3 females). The mean age was 8.1 years. Moreover, we measured hemispheric lateralization for emotion in each of our human participants, by means of the human chimeric face task designed by Levy et al. (1983) . Altogether, the human participants were tested with 10 different faces for each expression.
The human chimeric stimuli designed by Levy et al. (1983) were composed from 10 male faces. Chimeras were produced by vertically splitting two faces, one smiling and one neutral. They were then formed where one half was neutral and the other smiling. If a left hemivisual field preference was recorded and corresponded to the smiling hemiface, it would indicate right-hemisphere lateralization for emotion. By contrast, a right-hemivisual field preference for the smiling half would suggest left-brain dominance. To generate the baboons' chimeric faces, we applied the first steps of the methodology designed by Hook-Costigan and Rogers (1998) in order to split the face into two halves. Each half was then duplicated and paired with its mirror-reversed half. Thus, two chimeric stimuli were obtained, one made up of the two left halves of the original image (LL) and one made up of the two right halves (RR). To avoid the possible effect of environmental features close to the faces, we extracted and presented the two chimeras in ovals delimited by the forehead and chin. To homogenize the size of the stimuli, each oval was normalized to 317 pixels in length and 223 in width (see Figure 1) . Finally, the baboons' chimeras were positioned directly above and below the screen's horizontal axis according to the procedure used in the human chimeric task designed by Levy et al. (1983) .
Procedure. The stimuli were displayed on a 15" color computer monitor using Microsoft Office PowerPoint, 2007 (Microsoft Corporation) . First, the participants were requested to sit in front of the computer. They were then given verbal and written instructions. They were informed that they would have to assess 40 human and baboon face pairs. The participants were asked to press the spacebar of the keyboard to start the slideshow. The position of the chimeric pairs on the vertical axis was randomly reversed across each of the four expression categories. Four different stimuli presentations were generated and were randomly counterbalanced across participants. Each chimeric dyad was displayed only once. Depending on the category of expression, three specific instructions were provided to the participants. Thus, each chimeric dyad was preceded by a slide containing the relevant instruction This article is intended solely for the personal use of the individual user and is not to be disseminated broadly.
for that particular expression, which remained on the screen for 4 s. For the negative emotions, the participant was asked to decide "Which face, according to you, expresses the strongest emotion?" For the neutral nonemotional category, the instruction was "Which face, according to you, is the most expressive?" Finally, for the human chimeric face, the participants were requested to indicate "Which face, according to you, looks the happiest?" (Levy et al., 1983) . Each of the baboon chimeric pairs was displayed for 10 s, to ensure that the participants gave a well-balanced judgment instead of answering at random as a result of not having enough time to look at the baboons' faces properly. In line with the literature on the human chimeric face task, we decided to adopt a 6-s duration for the human chimeras (Indersmitten & Gur, 2003) . After the participants had freely viewed each dyad for the allotted time, a slide was displayed for 6 s with the instruction, "You can write your answer on the sheet of paper." The participants had to write the letter corresponding to the chimeric face they considered to be the most expressive or emotionally intense (A for the upper face and B for the lower face) in a scoring grid printed on a sheet of paper. The whole experiment lasted 10 minutes. Data analyses. In accordance with the literature on orofacial asymmetries, we calculated a Subjective FAI (SFAI; Fernández-Carriba et al., 2002b) to measure the emotional intensity of each chimeric category assessed by the human judges. The SFAI was based on the number of participants who chose the RR chimeras minus the number who chose the LL ones, divided by the sum of the participants' LL and RR choices for each face in each category
The SFAI values lay on a continuum from Ϫ1.0 to 1.0. Positive values indicated RR chimeric choices and negative ones LL chimeric faces. Statistics results were considered significant at p Ͻ .05.
Results
Baboons' chimeric faces preferences. A one-sample t test was used to find out whether the mean SFAIs pointed to an LL chimeric preference or an RR one. A significant leftward preference was found for the human composite faces, indicating that participants had clear right-hemisphere dominance for emotion processing. For screeching and eyebrow-raising, participants considered the LL chimeric faces to be the most intense facial expression. However, for the neutral nonemotional category, no significant difference appeared (see Table 2 ). The effect of each expression category on the ABS.SFAIs was measured with an ANOVA to estimate whether some emotional categories affected the strength of orofacial asymmetries more than others. Neither the emotional or neutral stimuli, nor the human chimeric faces, had any effect on assessments of the most emotional face, R 2 ϭ .12, F(3, 36) ϭ 1.71, p ϭ .18, 2 ϭ 0.12, 95% CI (0.25, 0.38). Participants' Hemispheric specialization for emotions. The results of our measurement of participants' hemispheric specialization for emotions allowed us to control for the possible effect of this specialization on their judgments of the chimeras. First, we classified participants according to their hemispheric specialization for emotions as left-preferent, right-preferent, or with no preference. To this end, we observed that whatever the direction of the participants' hemispheric specialization, the first observable FAI value was 0.2. We therefore used this score as a liberal criterion for determining the hemispheric categorization of our sample. Participants with a mean SFAI value less than Ϫ0.2 or greater than 0.2 were considered respectively as left-(26.9%) or right-hemisphere preferent (63.5%). Individuals with a score of Ϫ0.2 Ͻ 0 Ͼ 0.2 were classified as exhibiting no bias (9.6%). An Consistency of chimeric baboons' faces preference: Influence of age and gender. We recorded all the right and left expressiveness choices for each individual face in order to define the consistency of the participants' judgments for each baboon. This approach allowed us to test for the possible influence of the baboons' and human participants' demographic characteristics (age and gender) on emotional chimeric preferences. A one-sample t test failed to reveal any significant differences in asymmetry for each baboon's face for either the eyebrow-raising and screeching expressions, t (9) 
Discussion
Summary of Main Results
The first purpose of this study was to test the consistency of results between the methodologies; namely objective by contrast to subjective measures, concerning hemispheric specialization during the production of vocal and facial emotional expressions in baboons. The second aim of this study was to determine, with the subjective method, the ability of humans to process facial asymmetries in baboons' faces. The results of orofacial asymmetry for the screeching behavior with objective measures and subjective assessment indicated a left-hemimouth bias and a LL composite preference, respectively. Whereas, for eyebrow-raising, no asymmetry was noticed using objective measures, participants considered the LL chimeras to be significantly more emotionally intense. These results suggest a greater involvement of the righthemisphere in the control of these emotional behaviors. These findings are in line with the literature on orofacial asymmetries for vocal and facial emotions in nonhuman primates both in studies using objective assessment (in rhesus macaques: Hauser, 1993; Hauser & Akre, 2001; in marmosets: Hook-Costigan & Rogers, 1998; in chimpanzees: Fernández-Carriba et al., 2002a , 2002b , and in baboons: Wallez & Vauclair, 2011) and in studies using subjective measures (in rhesus macaques : Hauser, 1993; in chimpanzees: Fernández-Carriba et al., 2002a , 2002b , 2004 . Regarding the hemispheric specialization underlying emotional perception of facial asymmetries measured with a chimeric task in our sample of human participants, a LL composite preference was found (i.e., right hemisphere involvement). These collective results (baboons' orofacial asymmetries and the human chimeric task) are congruent with the commonly accepted assumption that the right hemisphere is more implicated in emotional processing than the left one (e.g., Gainotti, 2012) . We observed no preference for the nonemotional, neutral category. This latter result is in contradiction with the literature using subjective measures of neutral facial asymmetries in nonhuman primates, specifically in chimpanzees (Fernández-Carriba et al., 2002a , 2002b , 2004 and in humans (e.g., Mandal et al., 1992; Yecker et al., 1999) .
These significant results could not be due to an effect of the random selection of images, as statistical analyses did not reveal any population bias for the images assessed with objective measures. Thus, the leftward bias observed in the subjective measures was not a consequence of an increase in the asymmetry of the baboons' faces. No consistency was found in the participants' right and left choices for each individual face. A similar finding has already been reported for chimpanzees by Fernández-Carriba et al. (2004) . These authors suggested that facial asymmetry is such a subtle phenomenon in human and nonhuman primates that it can only be consistently picked up if This document is copyrighted by the American Psychological Association or one of its allied publishers.
the sample is sufficiently large. The lack of consistency for each individual face underscores the need to test a larger sample in order to be able to draw valid conclusions from the proportion of responses for each image. Because of our limited sample size, we decided to base our interpretation of the results on the assessments made by each participant. Human ability to process baboons' faces. The preferences expressed for the left-half of the face in the two emotional categories suggest that the left-side of the baboon's face, which is predominantly innervated by the contralateral hemisphere (i.e., right) is more strongly involved in the control of emotional expression in this species. The human judgments appeared to be in accordance with the results of the objective measures for screeching. The human participants therefore demonstrated a highly sensitive ability to process orofacial asymmetries by detecting the most emotionally intense chimeras of baboons' faces. This result raises the question of the effect of human competencies to judge the emotional content of nonhuman primates' facial expressions to accurately process orofacial asymmetries in baboons. The question of the human ability to interpret the emotional facial features of other primates has already been raised, especially regarding chimpanzees (Ekman, 1973) . Fernández-Carriba et al. (2002b , 2004 have addressed some of the issues concerning this human ability by comparing "expert" and "naive" judgment of chimpanzees' face chimeras and noticed no significant difference. One hypothesis formulated was that the participants might have processed orofacial asymmetry of chimpanzees' chimeras as they would do for human faces because of some facial homologous features. Concerning the baboons, their facial repertoire has also shown some homologies with humans. For example, Goldenthal, Jonston, and Kraust (1981) argued that the fear grimace that accompanies screeching in baboons could be associated with the human smile that can sometimes carry a message of appeasement in an unpleasant or awkward situation. Even if we cannot attest what emotions was perceived by the participants, we can presume that they have processed facial features of the baboons' faces in a rather similar way as they would do with human expressions. Two different methods yielding two different results for eyebrow-raising. A discrepancy was found between the results obtained by the two methods for eyebrow-raising. Although no significant asymmetry was observed with the objective measure, a strong and significant preference for the LL chimera emerged with the subjective measures. This latter finding highlights two interesting points about the assessment of the upper part of the face. First, the literature on hemispheric innervation of the facial muscles in human and nonhuman primates reports some discrepant results. Rinn (1984) has argued that the upper part of the human face is bilaterally innervated and similar findings have been reported for nonhuman primates (Morecraft, Louie, Herrick, & Stilwell, 2001) . However, recent studies in humans revealed ipsilateral innervations of the upper part of the face by the right-hemisphere (Asthana & Mandal, 1997; Richardson, Bowers, Bauer, Heilman, & Leonard, 2000; Ross, Prodan, & Monnot, 2007) . Second, such discrepancies in results for the same facial feature of emotion (i.e., eyebrow-raising) could be attributed to the methodology used. Kowner (1995) has argued that contradictions in the empirical findings reported in the human literature on hemispheric lateralization of emotions could be due to methodological factors. Further investigations using alternative methodologies (e.g., the digitalization of facial movements during the display of eyebrowraising; for details, see Richardson et al., 2000) could contribute to fully understanding the neurophysiological mechanisms underlying eyebrow-raising behavior in baboons.
Influence of the left-hemisphere on judgments of baboons' emotional chimeras. Rather surprisingly, the participants who displayed a right-hemivisual field preference for the human chimeric faces (i.e., left-hemisphere dominance for emotion processing) found the LL baboon chimeras more emotionally intense than the RR chimeras during screeching and eyebrow-raising. No previous study of human judgments of orofacial asymmetries in nonhuman primates has ever concurrently assessed the participants' hemispheric specialization for emotions. If we discussed our results in line with the valence theory (e.g., Davidson et al., 1990) , it is possible that the participants with left-hemisphere dominance for emotional processing interpreted the screeching as a positive/ approach emotion analogous to a human smile (Goldenthal et al., 1981) and that participants with right-hemisphere dominance identified this behavior as a negative/withdrawal emotion. Furthermore, according to the motivational-direction model (HarmonJones, 2004 ) participants with a left-hemisphere specialization have considered screeching as an angry face (van Honk, & Schutter, 2006) . Differences in emotional valence categorization by human judges for facial expressions have already been reported, notably in chimpanzees (Waller, Bard, Vick, & Smith Pasqualini, 2007) . However, these interpretations need to be taken with caution because we did not ask participants to indicate which emotion they had perceived after the presentation of each chimera. Concerning eyebrow-raising, studies investigating visual preferences during face perception in humans have pointed to a strong visual preference for the eye region (e.g., Henderson, Willimas, & Falk, 2005; Martin-Malivel, Mangini, Fagot, & Bierderman, 2006) . Furthemore, Kano and Tomonaga (2010) attempted to determine the pattern of face scanning by humans during the display of emotional facial expressions by chimpanzees. These authors found that participants maintained their focus on the eye regions whatever the emotional expression. The eyebrow-raising corresponds to a meaningful emotional communicative signal in social communication and it is therefore likely to be morphologically and functionally related in both human and nonhuman primate species. After reviewing the literature on hemispheric specialization for emotions, Borod et al. (1997) reached the conclusion that, during the processing of intense facial expressions, although the righthemisphere may well be superior in its ability to respond very rapidly for some emotional expressions, the left-hemisphere may superimpose itself on the overall pattern of right-hemisphere superiority because of is communicative abilities (Workman, Peters, & Taylor, 2000) . The findings concerning eyebrow-raising could indicate that humans who are left-lateralized for emotions could have been more accurate in their identification of chimeras expressing particularly strong emotions, and hence the chimeric face conveying the most emotional communicative signal.
Symmetry in baboons' neutral faces. No significant result was obtained for the nonemotional neutral category. This result contrasts with the literature on subjective assessments of neutral facial asymmetries in human and nonhuman primates (Fernández-Carriba et al., 2002a , 2002b , 2004 . Studies of human assessments of human neutral chimeric faces have traditionally and consistently reported a This document is copyrighted by the American Psychological Association or one of its allied publishers.
left-sided asymmetric preference (e.g., Yecker et al., 1999) . A left-half preference has also been found for chimpanzees' neutral faces in a chimeric task (Fernández-Carriba et al., 2002a , 2002b , 2004 . Because baboons have a very prognathous jaw, the corners of the mouth cannot be clearly distinguished when the mouth is closed, making it impossible to perform objective measures properly. We had therefore come to the conclusion that human assessment of the nonemotional neutral category constituted the most accurate methodology for determining the possible presence of orofacial asymmetries in baboons. In our study, the human judges seemed to be spontaneously skilled at indicating the most emotionally intense facial expression in baboons. However, there are considerable differences in facial morphology between humans and baboons faces. Because of this discrepancy, the perception of the most communicative hemiface of a neutral baboon's face by naive adult participants may have been diminished by the species-specific perceptual effect (Dufour, Pascalis, & Petit, 2006; Pascalis & Bachevalier, 1998) . In view of the participants' lack of experience concerning the facial morphology and behavior of baboons, the notion of "expressiveness" for neutral faces in baboons may thus not have been an appropriate instruction for these naive human judges. Role of gender and age. The baboons' gender and age did not affect the asymmetry of the facial and vocal productions observed in our two studies. Furthermore, the participants' gender and age affected neither their assessments of orofacial asymmetries in the human chimeric faces, nor those of the screeching, eyebrowraising, and nonemotional neutral expressions of the baboons. These findings are in line with results of studies indicating that age (Moreno, Borod, Welkowitz, & Alpert, 1990 ) and gender (Borod et al., 1997) have no effect on the hemispheric control of facial emotional expressions.
Summary and concluding discussion. A left-hemiface asymmetry during the production of facial and vocal emotional expression of screeching in baboons was revealed by both objective and subjective measures. The apparent involvement of the right-hemisphere in emotional facial expressions in baboons and in humans supports the notion that functional asymmetries such as emotional behavior might be shared among different primate species. Some interesting results regarding the observers' hemispheric lateralization for emotions and the assessment of the upper part of the baboon faces emerged from this study. To our knowledge, this is the first time that the influence of hemispheric specialization for emotions on the processing of asymmetrical emotional expressions in nonhuman primates has been addressed, and our results underscore the usefulness of conducting further research to comprehend this phenomenon. The results of the assessments by human participants with no prior experience of facial asymmetries in baboons showed that, regarding the lateralization of emotions, they processed the intensity of emotional expression in baboons' faces to an extent comparable to that for human faces.
